Detection of oxidative damage by 32P-postlabelling: 8-hydroxydeoxyguanosine as a marker of exposure.
Human exposure to reactive oxygen species is unavoidable and has been implicated in the etiology of a number of human diseases. This exposure results in the formation of various modified DNA bases: the promutagenic lesion 8-hydroxydeoxyguanosine (8OHdG), in particular, is a major product. We have developed an assay using ion-pair HPLC and 32P-postlabelling to quantify 8OHdG in human DNA with high specificity and sensitivity. An internal standard is used to account for variations in labelling efficiency. Chemically synthesized 8OHdG 3'-monophosphate and 5'-monophosphate standards were used to optimize the HPLC-32P-postlabelling and TLC separative steps, respectively. The assay was validated using known ratios of 8OHdG to normal nucleotides. The limit of detection is in the range of one 8OHdG residue per 10(6)-10(7) dG residues. Using this procedure, 8OHdG levels of 16-35 8OHdG adducts per 10(5) dG residues have been found in leukocytes isolated from patients who received 180-200 cGy of ionizing radiation. These levels were 2-4-fold greater than those found in an unexposed individual. Since 8OHdG may be formed during DNA extraction and digestion, current procedures for measuring background levels are discussed.